Glutathione depletion increases brain susceptibility to m-dinitrobenzene neurotoxicity.
To test the hypothesis that glutathione (GSH) status in brain tissue plays an important role in the selective neurotoxicity of m-dinitrobenzene (DNB), the sensitivity to intoxication of three groups of male F344 rats were studied and correlated with brain tissue GSH levels. In Group I were young 6-8 week old rats with normal GSH levels, and in Group II were rats of the same age whose brain GSH levels had been reduced by intracerebroventricular (i.c.v.) injections of L-buthionine-[S,R]-sulfoximine (BSO), an inhibitor of gamma-glutamylcysteine synthetase. In Group III were 6 month old rats that, as a result of normal aging, show GSH levels of 16-29% below those seen in younger animals. All three groups were subjected to a 1 to 4 dose schedule of dosing with DNB (7.5 mg/kg/day i.p.) and killed 1 day after the last dose of DNB. It was found that whereas Group I animals developed ataxia and brain stem lesions after 4 doses, Group III animals showed these changes after 3 doses, while Group II animals had brain stem lesions after only 2 doses of DNB. The timing of the onset of these changes correlated closely with the degree of reduction of brain tissue levels of GSH, this being greatest in those animals infused i.c.v. with BSO. This demonstration indicates that GSH status in brain tissue is likely to be an important factor in determining regional sensitivity to gliovascular damage from this agent.